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(57) An improved infonnatten presentation system 
and method enat>lB the automatic connection of a pre- 
sented device (201 ) to a projection screen or other pro- 
jection target (301). THe system and method aHow de- 
vice discovery end session estat>lishment with m.n«na^ 
effort on the pert oT the presenter, in "'^^^"^^^^ 
the invention, areverse terminal server model Is lABzed 
to establish a conneefionfrom a presentation server, or 
projection device (307), to a presentation client, or pro- 
iecBon target (313). The discovery by the projection de- 
vice (201 ) of the projection target (301 ) is t>y way of the 
universal Plug and Play protocol (305.311). whereas 
exchange of data to be exhibited or manifested © by way 
of a terminal senrices session commenced via a reverse 
tem>inal server model (307.313). With respect to visual 
materials, shadowing may be used to provide fre ds- 
play on the terminal services server ho^ while *e ter- 
minal serviees client host renders the mfonnation for 
presentation. 
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Description 
TgCHNlCAUFlELP 

pool] TTiis invention relates generaTly to ihetechnol- 
ogy of information sliaring and. more partiajbfly, relates 
to a system and method for simplineti iirfortnation pro- 
jection to a projector or oBier device or dsvioee. 

BACKGROUN P OF THE INVENTTON 
[0002] DespltethetechnoiogicalatJvaneesrealizedln 
recent years, many traditional business acthrities sBll 
have apreminentplace intoda/s workplaces. Onesueh 
activity i9 the meeting orconferance. Often, such a cok 
laborativa effort will involve a presentation of matenal 
by one partcfranttoa number of other partt«dpante."nFa- 
ditional means tor presenting infonmation include pro- 
fecBgn on a screen, display on a monitor or other opli- 
csatly active devfce, or presentation in hard copy forni, 
such as on a white board, chalkboart or easel. While 
each of ttiese methods has benefits and drawbaoks m 
terms of cost, complexity, and effectiveness, projection 
and display are typically bestsulted for rapidly changing 
data such as may be presented via slides or video. Ad- 
ditionally, prpjerfon and display are also ideal for shar- 
ing of Wfoimatlon from the screen of a computer or other 
computing device, such as during a MICROSOFT brand 
POWER POINT slide presentation. 
[00031 Unfortunately for projection technology users 
and participants, traditional mechanisms tor projeeflon 
and display of infom«ion from a computing device. 
whHB highly effective once inltSated. nave often b^n 
complex to establish, requiring the connection of coids. 
such as VGA cables, end the setting of various param- 
eter. This complexity ear lead to complications before 
and during a presentation, and often lead to delay In 
commencing a presentation. Additionally, such mecha- 
nisms do not allow simple and rapid transfer of control 
of the presentation from one speakarto another. Thus, 
for Bjcample, if a first spealcer is using a PC to present 
a POWER POIMT slide show and wishes to cede the 
floor to a second speaker, *e second ^aKer typically 
must physically leave their chair and wallc to a location 
next to the first speakei^ PC, during which time there 
will be discontinuity, delay, and distraction for the other 
participants. 

[0004] A system and method of conferencing presen- 
tation are needed whereby set up of a c6nferencing 
presentation is simpTified and whereby control and 
transfer of presentation management can occur with de- 
creased complexity and improved speed. 

SUMMARY OF THE tNVENTtOW 

[0005] A novel system and method are described for 
increasing the effectiveness and simplicity of infonnna- 
tion projection. The scenarios enabled involve the autO' 



matic connection of a presenter's device to a projection 
eceen or other projection target Rather than behg re^ 
quired to find and connect various wires and cables in 
order to maKe a presentalion. the presenter simply 
3 walks into a room, whereupon his or her laptop compu- 
teror other device discoveis and connects to the desired 
projection targ«, such as a conference room projector, 
with minwnal effort on the part of the presenter. 
[0006] in an embodiment ot the invention, a reveise 
IP tenninal server model is ufflized 10 estabFish a connec- 
tion ft«m a presentation server, or projection *f«ce, to 
a presentation client, or projecBon target TTie dieeovety 
by ihepiojectiondevioeoftheprojection target is byway 
of the Universal Plug and Play protoeoL Once diseove^ 
15 has been accomplished, a terminal services session is 
commencedviathe reverse temnina) sewermodelto en- 
able the exchange of screen data and/or Other *»abe- 
tweenthe projeeSon device and the Pro!e«i<»n»JB* 
an embodiment, shadowing is used to P^^t** 
so play on the terminal services server while the tormm 
services client renders the information for presentation. 
[00071 Otherfeeduresandadvantages of various em- 
bodimentB of the Invention wiH become apparent from 
the detafled deealpllon set forth hereinafter. 

^ RPlgp DESCRIF "»" QPTHB DRAWINGS 
poos] While the appended claims set for* the 
tuies 01 the present invention with particulanty. the ifr 
ae veMion. together with Its objects and advantages, n^y 
be best understood tiwn the following detailed descrip- 
tion taken in conjunction with the accompanying draw- 
ings of which*. 

85 Figure 1 is a btedc diagram generally illustrating an 
exemplary computer system usable in an Imple- 
mentation of an embodiment of the invention; 
Figures 2A and 2B are aohemadc diagrams show- 
ing alternative aichlteduree of a networK system 
within whiflh an embodiment of the invention may 
be irrpiemented, including multiple computers com- 
prising a projecting corr?puter and multiple projec- 
tion target computers, as wreil as an_ele«ronie eon- 
ference room display screen or pnjjector; 
Figure 3 is aschematic diagram illustrating in great- 
er detail the placement and jnierconnecHvity of pn>- 
jaction appncation program components and relat- 
ed components m an embodiment of the Invention; 
and 

Figure A is a flow chart describing the steps talten 
in an embodiment of the invention to initiate a pna- 
jection session between a projecting device and a 
projection target device. 



55 DETAILED DESCRimON OF TWB INVENTION 

IP009] TiJmlngtothedrawings.wherMn lilce reference 
numerals referto like elements, the invention Is illuslfat- 
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ed as being implemented in a suitable computing eiw- 
ronment Although not rsquired, the invention will be de- 
scribed in the general context of computer-executable 
instnjcstiona, such as program modules, being executed 
by a pereonal computer. Generally, program modules 
include routmes. programs, objects, components, data 
stnjctures, etc. that perform particular tasks or imple- 
ment particular abstract data types. Moreover, those 



tU&Th paracuiar eui&Liaui uou* 

stalled in the art will appreciate that the invention may 
be practiced with othercomputersystem configurations. 
Including hand-held devices. multtirDeessor systems. 
mioroproeeKDr based or programmable coj^mer 
electronics, network PCe, minicomputBrs. mainframe 
computers, and the nice. The invention is pnmanV for 
use in a nstworked envirormem and rrjay further be 
practiced in distributed computing snvironrnents where 
tasks are performed t>y remote processing dfisvices that 
are linked through a communieations neHwork. In a dis- 
tributed computing envlronmerrt. program modules nnay 
be located in both local and remote memory storage de- 

rooiOl Figure 1 Diustraies an example of a suliabte 
computing system environment 1 00 usable in an Imge- 
mentation of the invention, and aceordingto which etther 
or both of a projection device and a piojecOon target de- 
vice may operate. TTie computing system environmeiit 
100 is only one example of a suitable compirtinQ envi- 
ronment and Is not intendedio suggest any "nitetK'" ^ 
to the scope of use or functlonatity of Ihe Invention. n»- 
mershould the computing envlronmentlOObemterpret- 
ed as having any dependency or requlrsment reianng 
to any one or combination of components IBustrated m 
the exemplary operating environment 100. Further- 
more, note that the term -projector irxdudes. but « not 
limited to. any group display mechanism with wireless 
capabnity. It is not required that the projector «>"P^ 
a wireless interface, since, for example, in some enibod- 
iments of the invemion the projector may be phyaeally 
wired to an infrastructure. 

rOMIl The invention may be implemented by way of 
numerous other general purpose or special purpose 
computing system environments or configuraBons. Ex- 
amples of well known computing systems, environ- 
ments, and/or configurations that are suitable for use 
with the invention include, but are not llmitedto, person- 
al computers, servercomputers. hanc»4ietd or laptop de- 
vices multiprocessor systems, mitsreproeessor-based 
systems, set top boxes, programmable consumer elec- 
tronics, network PCs, minicomputers, mainframe com- 
puters, distributed computing environments that include 
any of the above systems or devices, and the Bke. 
[0012] An exemplary system for implementing the in- 
vention includes a general-purpose computing device 
in the form of a computer 110. Components o* the com- 
puter 110 generally include, but are not limited to, a 
processing unit 1 20. a system memory 130, and a sys- 
tem bus 121 that eoupies various system components 
includingthesystem memory to the processing unit120. 



■ni6systembus121 maybeany of several types of bus 
structures including amemory busormemory controller, 
a peripheral bus. and a local bus using any of a variety 
of bus a«5hitectur«s. By way of example only, and not 
5 nrrMtation, such architectures include Industry Standard 
Architecture (ISA) bus, Micro Channel Architecture 
(MCA) bus. Enhanced ISA (EISA) bus, Video eieetmn- 
ice standards Associate (VESA) local bus, and Periph- 
eral Cerrponent Inteiconnerf (PCI) bus also known as 
10 M^anlne bus. ■ k. «f 

TDOIS] Computer 11 0 typically includes a vanety of 
computer rBadabia media. Computer readable meda 
can be any available madia that can be accessed by 
computer 11 0 and includes both volatile and nonvolatile 
15 media, removable and noo-removable media. By v«y 
of example only, and not limitation, computer readable 
mediamay comprise computer storage media and conv 
municaiion media. 

10014] Computerstorage media includes volatile and 
20 nonvolatile, lemwable and non-removable media itrv- 
Diemented in ^ method or teehnology for storage ot 
information such as computer readable insitrutaions, da- 
ta stnjctures, program modules or other dat^ Computer 
storage media includes, but is not Dmitedlo, RAM. ROM. 
ss EEPROM, flash memory or otiier memory technology. 
CD-flOM, digital versatile disks (DVD) or other optical 
disk storage, magnetic cassettes, magnetic tape, mag- 
nelio dlskstorage or other magnetic storage devices, or 
any other medium which can be used to store the de- 
so sired information end which can be accessed by com- 

moia Communlcaiion media typieaiV embodies 
computer readable insnucflons, data stmotures, p»- 
g«rn modules or other data in a modulated d^signal 
as such as a carrier wawe Of other transport mechanism 
and includes any infoonadon delivery media. The temi 
■modulated data signal' means a signal that has one or 
more of its characteristics (such as. for example, voltage 
or eurrem level, voltage or current pulse existence or 
40 nonexistence, voltageorourrentpuleewidth vottageor 
current pulse spacing, etc.) set or changed in such a 
manner as to encode infomiation in the signal. By way 
of example, and not limitation, communication media in- 
cludes wired media such as a wired network or direct- 
45 Wired connection, and wireless media such as acoustic. 
RF. infrared and other wireless media. Combinations of 
any of the above are also included within the scope of 

computer readable nvsdia. 

moiei The system memory 130 includes compirter 
so storage media in the form of volatile and/or nonvolatile 
memory such as read only memoiy (ROM) 131 and ran- 
dom access memory (RAI^^) 132- A basic mput/ou^u 
system 133 (BIOS), containing the basic routines that 
heb to transfer infomnatfon between elements within 
computer 1 1 0. such as during start-up, is typfcaUy stored 
in ROM 131. RAlUl 132 lypicalV contains data and/or 
program modules that are Irnmediately accessible to 
and/or presently being operated on by processing unit 
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120. By way of example, and not Umitaiion, Rgure 1 B- 
lustiates RAM 1 32 as containing operaling system 134, 
application programs 135, other prograrrt modules 136, 
and program data 137. 

[00171 The computer 11 0 may also include other re- 
movable/non-removabie. volaUie/nonvolatile computer 
storage merfia. By «ay of example only. Figure 1 illus- 
trates a hard disk drive 141 that reads from or writes to 
non-removable, nonvolatile magnetic media, a magnet- 
io disk drive 151 that raade from or writes to a rernova- 
blB. nonvolatile magnetio disk 152. and en optical disk 
drive iSSthat reads from or wrtesto a removable, non- 
volatile optical disk 156 sueh aa a CD-ROM or other op- 
tical media. Other removabla/non-removeble, volaWe/ 
nonvolatfle computer storage madialhatcan be used in 
the exemplary operating environmeni Include, but are 
not limited to, magnstie laps caBBrties, flash memory 
cards, digital versatile disks, digital video tape, solid 
state RAIW, solid staleROM. and the like. The hard disk 
drive 141 IB typicalV connected to the system bus 121 
through 8 non-removatole memoiy interface sueh as Iri- 
terfara 140, and magnetic disk drive 151 and oplioal 
disk drive 1 5S are typically oonneeaed to the systernbus 
121 byaremev^lememoiyjnterface.suehastoiterface 

mDISl Thedrivesandtheirassociatedcomputerstor- 
Me media, discussed above and iDustratad in Figure 1 . 
provide storage of computer readable instructions, data 
structures, program modules and other data for the 
computer 11 0. In Figure 1 , for example, hard disk drive 
141 is illustrated as storing operating system 144. ap- 
oncaflon programs 145. dtner program moAjles 146, 
and program daa 147. Noiethat these components can 
either be the same as or different from operating system 
134 application prt>gram8 135, other program modules 
ise', and program data 1 37. Operating syetem 1 44, ap- 
plicaHon programs 14S, other program modules 146. 
and program data 147 are given different numbers here- 
in to illustrale that, al a minimum, they are different cop- 
ies A user may enter commands and mformadon Into 
the computer 110 through input devices such as a key- 
boaid 1B2, pointing device 161 (commonly referred to 
as a mouse), andtrackball ertoueh pad. Other Input de- 
vices (not shown) may include a microphone, joystick, 
game pad, satellite dish, scanner, orthe Rke. These and 
other input devices are oflen connected to the process- 
ing una 120 through a user input interface 160 that is 
coupled to the system bus, but may be connected by 
other interface and bus structures, such as a parallel 
port, game port or a universal senai bus (USB). A ded- 
icated monitor 191 or other type of display device may 
also be connected to the system bus 121 via an inter- 
face, such as a video interface 190. In addition to ttis 
monitor, coitputer 11 0 may also include otherperipheral 
output devices such as speakers 197 and printer 196, 
which may be eonnetaed through an output peripheral 
interface 1 95. 

[001 9] in the implementation of an embodiment of the 



invention, the computer 1 1 0 operates in a networked en- 
viix.nmenl using logical cont^ections to /^r^^^t;^ 
™«e computers, such as a remote computerlSO^The 
remote computer 180 n«y be a personal °°fnP'«^^ 
5 muter, a network PC. a peer device or other common 
network node, or a dedteated projection target device 
sueh as an electronic projection screen or monitor, and 
in any case the remote computer or computers typical^ 
molude many or all of the elements described 8»ove reh 
io alive to the personal computer HO, although owya 
memory storage devic;e 1 81 has been '""^^f^ J" 
ure1 and although in some casfisthe remote computer 
can lack much of thefunetionality contained in the corn- 
outer 11 0. -ni© logical connections depicted in Hgure 1 
IS Udealocala,^anetwori<(LAN)171anda,^dea^a 
network (WAN) 1 73, butthecomputer 110 may add*on- 
flBy or altemativeV use one or more other networldnB 
environmente. For example, the computer 11 Omay re- 
side on an ad hoc networic Via a communicationB iriter- 
20 face such as a wireless interttee. Networking enviiT»n- 
menis of all types are commonplace in offc^, enter- 
pree^de conputer netwotte, intranets and the Inter- 

1^01 The computer 11 0 should include facilities for 
S5 aecessingthe netwoite to which it is attachable. Forex- 
anpie. when us«d in a IAN ^j^^SJ^ 
the personal computer 110 is connected to the LAN I7l 
interface or adapter 170. Anotjer 
node on the LAN. such 89 a proxy server, may be furttisr 
» connected to a WAN such as the internet. When used 
in a WAN nelworidng environment, the computer no 
typically includes a modem 172 or other means for es- 
l^lishlngcommuncatJons dlrecBy or inrtrectfy over*e 
WAN 173, such as the intemet. The modem 17Z. when 
55 may be internal or external, may be connected tottie 
eZ^ bus 121 viatheusermput interface 160, orott,er 
Sproprlate mechanism. Typtoally, wireless networi^n- 
teifacing be it to a LAN, WAN. ad hoc netwoiK, or other 
nelworittype. will allow the greaiesifreedom to reap the 
benefits of the invention, although Ihe Invention also 
contemplalBs the use of more traditional hard wired in- 



100211 In a networked environment, program modules 
depictod relative to the personal computer 110, or por- 

45 tionsthereof, may be stored in the remote memory ^or- 
age devfce. Byway of example, and not limitation. Rg- 
urel niustrates remote application programs 185 as re- 
siding on memory device iel. It wiU beapprecaiedlhat 
the networic connections shown are exemplary and ofr- 

so er means of establishing a communications link be- 
tween the eomputeiB may be used. It is not intendedto 
nmrt the invention to use in a pemianent network infra- 
structure, since it may also be used in transiently con- 
nected environments, such as for example a who'V^ 

55 partiaily wireless networic environment interconnected 
Wholly or partially via opKcal, infrared, and/or radio Ire- 
quehcy wireless connections. 
[D022] Herein, the invention Is described with refer- 
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ence to acts and symboDe representations of operafions 
that are performed by one or mors eomputers, unless 
indicated otherwise. As such, it will be undeistood tnat 
such acts and operations, which are at times rsferredto 
as beir^g computer-executed, Include the rrtanipuladon 
by the processing unit of the computer of electrical sig- 
nals representing data in a structured form. This manip- 
ulation transforms the data or maintains it at locations 
in th© memory system of the computer, wtwch reoonfig- 
ur^ or othenvise alters the operation of the computer 
in a manner well understood by those sWIIed in the art. 
The data structures where data is maintainsd are phys- 
ical locations of the memory that have particular prop- 
erties defined by the f onnai of the data. However, while 
the invention is being riescribed in the foregoing context, 
it is not mearrt to bs limiling as those of skHi in the art 
will appreciate that various of the sets and operation de- 
scribed hei^ineifter also be Utiptemented In hard- 
ware. 

[0023] Rguti»2AiDu6trates schematically a nstworlc- 
ingenvironmentwlth'm which the present InvetTtlon may 
be implemented. In particular, the network environment 
shown in the ngurs Includes a projection device 201. 
whish may be any computing device such as. for exam- 
ple, those described above in reference to Figure 1 . for 
projedlng information to one or more projection target 
devices 203, 205, 207, and 209. Projecfion target devic- 
es 203-207 ate niuBtrated as non-detfcated computing 
devices similartD the projection device 201 . In th'B case, 
for example, the devices 201^7 may be. by way of ex- 



computers, handheld computing devices, any other 
multi-purpose computing devices, or any combination 
of these types of devices. A projection target device 
need not be a traditional computing device, and may be 
for example a television system. Network 211 is usable 
to transfer 'mfaRnatlon between the tsirget devices 
203-207 and the projection device 201 . 
[0024] Simnarly, the projection targets may addition- 
ally or altemarrveiy include a dedicated projection de- 
vice such as an electronic conference room projector or 
display devce 209. As with the other projection targets 
203-207, the target device 209 prafonably communi- 
cates with the projection device 201 via netvrork 211. 
Network 21 1 may be any type of networlc. but will typi- 
cally comprise wireless Interfaces between the pric- 
ing device 201 and the nebworic 211 . and between the 
network 211 and the projection targets 203-207. Fur- 
themnore, the Interface betvreen the network 211 and 
the dedicated projection device 209 may desirably be 
eitherwired or wireless. For example, since the dedicat- 
ed projection device 209 can remain In a particular lo- 
cation, such as a conference room, for a long period of 
fme, there is no signtflcant decrease in device utility by 
having a wired interface from the device 209 to the net- 
wotK 211 -The networic211 Itself will generally, although 
not neeessailly. be a wired infrastmcturesuch as a cor- 
porate LAN. a WAN, or other tratftlonal wholly or par- 



tially mred network. 

p025J An alterrHtive network environment is shown 
schematically in Figure 2B. In particular, projection de- 
vice 201 and projection targets 203-209 are intercon- 

5 neeted via an ad hoc wireless network consisting of 
wliBless links 213-225. Note that not all of connections 
213-225 are necessary since an ad hoc networi^ does 
not require direct connectton of every node to every oth- 
er node. For example, a node may be c»nnected to all 

10 nodes of the ad hoo networi? Indiraefly via a single con- 
nection to another node. Thus, ad hoo topologies In- 
clude rings, lines, webs, hul>-and-spokes, and/or other 
topologies as needed. Often, the physteal distance of a 
particular devfce from other devices win determins to 

IS which device or devices, if any. of the ad hoo network 
the particular device connects directly. 
[0026] The usage and inteiaetlon scsnarloe of the 
aforementioned components will be described bri^V 
hereinafter b^re proceeding to a detaited description 

so oftheinteraeaion mechanics. Tlte projection device 201 
is in the possession of a presenting individual wishing 
to project material of lirterest to receiving ir)dh/iduals, 
typically in a conference room or meeting room setting, 
although the inventive system is also usable in nor-busl- 

ss ness settings, such as in a home environment, as well. 
The material of interest may be graphical, such as im- 
ages or video, or textual such as in a document chart 
and may also include audio eiemehts. In an em- 
bodiment of the invention, the material of interest is en- 

» tireiy audio information. Although the material of fnterest 
need not be computer-generated, It is preferably acces- 
sible to the projection device 201 locally or remotely in 
a computer-readable fomnaL Tlie projection target de- 
vices 203-207 may be the laptop computers Of the Te- 
as eehring Indhrfduals, while the prujectton target device 
209 may be a dedicated projection system, such as a 
oonfeiBnce room projector or large screen monitor or 
Dthei-display nottypleally associated physically with any 
one user, unlike a mobile laptop or handheld device. 

4C [0027] The network connectivity between the dovfces 
203-209 typically commences as each device comes in- 
to communication range of the pnsjecBon device 201 as- 
sociated with the presenting user. THus for example, as- 
sume that the dedicated device 209 resides pemianent- 

"5 ly in a conference room. When the presenting user en- 
ters the conference room with the projection device 201 . 
a wireless connection, either ad hoc or via a network 
infrastructure, is formed between the dedicated device 
209 and the projection device 201 . The presenting user 

so is then able to project material from his device 201 onto 
the screen of the dedicated device 209 for the receiving 
indhriduals to observe. In this manner, the presenting us- 
er has effected a presentation without physically con- 
necting any cables or cords, and can similarly end the 

55 presentation, ortransferits controlto another presenting 
individual using another projection devtee, without dis- 
connecting any cables or cords. 
[002B] inmuchthesamewsv.thepresentingusercan 
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nresemmalerial of interestto a number of target devices 
6uch as devices 203-207. For example, the neiwork 
conn9Ction between the projection cfevice 201 and ttie 
target devices 20&-207 is automalicalV executed aner 
automated discovery without requiringthe userto locete 
and manipulate physical conneolions. In this ease, the 
presentation ot material occurs from the projection aa- 
vtoe 201 to the screens of the target devices, whbh may 
be laptop computers belonging to receiving individuals. 
mo29] Specific exemplaryarehitecturesofthe projec- 
tion device 201 aiid a projection target 301 Y®"'"^- 
ecj in greater detail schematically in Rgure 3- Although 
only one projection target is Hlustrated m Figura 3 rt will 
be apprBdated that the invention corrt6rrplatestt«i«e 
of multipteand varied such dovicesas well as lllus^d 
by way of Rgure Z It can be seen that *eprojerton 
device 201 arehnecJure eonrprisea a prejoctor confroi 
point 303. a Universal Plug and Play component 305 
andatemilnal services server307.Theprojectorcontrd 
DQint 303 is an application that controls the function of 
the Universal Plug and Play component 305 and tt« ter- 
minal services server 307 to eslatfish aT"*, ""f " ^ 
projecdon session. Theprojeaiorcorarotpoirt SOSwal- 
80 msponsibte tor presentation of user interface Infor- 
mation to the presenting incfivldual via a dlspltyof the 
device 201 . Such user interface infomnaUon preferably 
comprises a selection window vrtthin which the prBsen^■ 
ing usermayviewavailabte projection targets andeetect 
desired connection targets. Other connection mfonna- 
tion such ae ttme. status, control change requests and 
so forth may also be presented In the user interface by 
the projector control poifrt 308. 
[0030] Similarly. theproJecttontargetSOiarchitarture 
Lmprbeaapro5ectorde>rtcepoint309.aUnive«alPUig 
and Play component 311 . and aterminal services cb^ 
313. As with the projection device 201 architecture, the 
projector device point 309 Is an application that controls 
the Universal Plug and Play component 311 and the ter- 
minal sewices dient 31 3 during the set up and utilization 
of a projection session. The Univeiaal Plug and Play 
component 311 of the projection target 301 cooper^ 
with the Universal Plug and Play component 305 of the 
pr^qacaion device 201 to tacirrtate discovery by the pro- 
jection device 201 of the projection target 301 inan«iv 
bodimentof theim^ention as will be described here'naf- 
ter. in a similar manner, the terminal services client 313 
of the projection target 301 cooperates with theterminal 
services server 307 of the projection device 201 dunng 
the projection session to facilitate the exchange of prK- 
entation information from the projection device 201 to 
the projection target 301 , as Will be described hereinaf- 
ter in greater detail 

[0031) Although not explicitly shown, each of the pro- 
jection device 201 and the projection target 301 prefer- 
ably also includes an operating system for eontroWng 
the basic oper^on of the relevant device. Although 
there is no limitation within the invention as to suitable 
operating systems, it has bean observed that the XP 



brand operating system and the WINDOWS CE brand 
o^raeng syst^Tboth by IWICROSOFT of Redmond, 
^hinjon^re ideally suited foruse>mth.ntt^^^^ 

tion. in particular, the projection targ^ f ^^^f f^,. 
s tageousiusetheWlNDOWSCEbrandopera^gsys 

^sincJ the projection targetsoi "-ay haveb^h 1^ 

ited computation demands and Bmited computational 



[0032J NotethattheprojertlontargetaOlarchtebW 
10 U:.«>mprisesacodecmoduteSl5mane,^dime«l 
ofthei.wention.Thecodeomod«le3l6isus^tom^^ 
oret or decode infonnation received by the projection 
Lflet 301 frt>m the pmjection device 201 when the 
S inforniaUon comprises encoded audio or 

infom^on. as will be '^^^i^^fl^'^^^^U 
with respect to Figure 4, Note that muK^le and/or di- 
verse codecs may be usedwilhout limitajion. 
[00331 F.gute4llluslratesinfloW*arttotmtheoperw 
Sftherfo«mentioned system componemsd^^ 
20 esiabB8hmernofaproje<4ionse88ton.andwhileJteF^ 
jecBon aeaslon continues in progiese. Before a prp^ 
ion session can begin, a connection should be tormed 
between the projection device 201 and 
target 301 to the extent such a connection is not already 
« ^.Thus.atstep40i.theprojetfondejri<ja^ 

a wnnection via an appropriate "^^^ff^-Jtr; 
neiworlcupon which the prx^iedion target 301J^idea.lf 

the proJe<Son target 201 has not yet "'""f^^I'^JJ* 
rel-vari networtc then (t too should «|rmertat*te tme 
a» viaanappTopriatehehvor1<irte.face.lnenerrt)od^^ 
of the invention, the networlccomprises an sce^^nv 
pnant Wireless link, opened eitherjn "nft^^ 
mode or as part of an ad hoc nelworK as dficussed 

s. Aithispoint.theproiecliondevj«201a^^^^ 
oroiedlon taraet 301 are both connected to a common 
St^eachc^the projection deV«e20l^^^^^ 
prpjecton target 301 may remain unaware of *ep'«- 
^nceoTthe <^her as such. If so, then at s^ep 403 the 
40 unversai Plug and Pl^"""!*"^^^^©^,^*^?!^ 
tion device is apprised of ths presence ^^y^-^f^^ 
Plug and Play component 311 of the projection ta^^ 
SOl.This step may be caniedout either via1^es«nd^rt 
plug and play announcement mechansm whereby the 
^ Un' eTsai'piJg and Ray component 311 o^^^^ 
tiontarget30l announces its presence a"J^^fPf ""^^ 
to the Universal Plug and Play component 305 of the 
oroiection device. Alternatively, the Universal Plug and 
PlaTcomponent 305 of the projection device 20 maiy 
50 ^lative'J sean^ for and locate *e Univ^ P "9 
and Play component 311 of the projection target SO^- 
m035j AUnough Universal Plug and Play will befamn- 
iarto those of sWII in the art. a brief overview is provided 
herein for the convenience of the reader. The reader b 
55 invited to consult published slandartls information for 
further infortnatton if desired. UnlversaJ Plug and Play 
refers to a standardized set of methods for device inter- 
aetion. in particular, UPnP allows peer-to-peerconnee- 
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tivrty of inte lligent ctevkies, appliances, and so on. UPnP 
Is applicable within managed, unmanaged, and ad hoc 
networks. UPnP employs existing TCP/IP and Internet 
technologies to provide for the exchange of control in- 
formation and data between networked devices. UPnP 
networking is designed to be independent of the partic- 
ular network medium or media being used. 
[0036] TTie UPnP cDrrtrol point typically ejqsoses a set 
of COM (Component Object h/lodel) interfaces through 
which applications may find and control the host device. 
Applications use device objects to retrieve information 
or propsrtias pertaining to the host dovice. Such infor- 
mation can Include, among other infomialion, devioe hi- 
erarchy infomiBtion. device properD'es, device manufac- 
turer information, device model information, device dis- 
play informafion, and services provided by the device. 
Note that the UPnP control point need not be a COM 
entity, although such is discussed herein for purposes 
of expfication. UPnP-enabled devices can be controlled 
by way of the services they expose, there typioaliy being 
one servtoe for every prlmaiy function that the device 
can perf onn. Note that a complex device may be repre- 
sented by some simple services in addition to other 
nested devices. A service typically comprises a set of 
state variables and a set of actioris that an appitcatlor) 
may invoke to operate on one or more VBriable» in the 
set of state variables. Services are IdentBied by a serv- 
ice type as well as a service ID. 
[pOjTT] onoe the UPnP eomponents 305. 311 of the 
projection device 201 andtheprDjectiontargetSOl have 
connected, the UPnP component 305 of the projeelion 
device downloads a UPnP service document adverdsed 
by the U PnP component 311 of ttie projeaion target 301 
in step 405. A service document is a computer-parsablB 
document typically containing a description of com- 
mands that the associated device will recognize as well 
as perhaps some other basic de\nce informatkm such 
as proper name, number of interfaces, etc. In an em- 
bodiment Of the invention, the service documerrt com- 
prises, in addition to other information, a description of 
the devk» resolution, color depth, a curient control 
point, a current state, as well as brightness, contrast, 
and tint values. In step 407, the retrieved service docu- 
ment is passed to the projector control point 303 of the 
projection device 201 . in this manner, the projector con- 
trol point 303 ts able to enumerate the sennces that the 
projection target 301 provMes. 
[0038(1 Atthis point, the projection device 201 is aware 
of the existence and capabilities of the projection target 
301 via the UPnP exchange, and a projection session 
may be connected. A unique reverse terminal server 
connection technique is followed to create the presen- 
tation data exchange connection for the projection ses- 
sion. Thus, at step 409 the projector control point 303 
of the projection device 201 generates a session ticicet 
for its lerrninai services server 307. The session ticket 
is pnsferably generated in coordination with the Remote 
Desktop Protocol (RDP). FU>P is a multichannel capable 
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protocol that is an extension of the T.I 20 family of pro- 
tocol standards. The protocol supports a piurality of vir- 
tual channels, each for exchanging a particular type of 
infomiaftion, such as presentation data, input data and 
5 so fonh. RDP maintains a stack Cfor the terminal serv- 
ices client or server) that is similar to the stack pre- 
scribed by the OSI seven-layer modeL In particular, data 
to t>e transmitted from the server is processed down- 
ward through the protocol ssack, sectioned, sent to an 
10 appropriate channel, encrypted if appropriate, wrapped, 
framed, packetlzed according to a network protocol, ad- 
dressed, and transmitted to the cilant The generated 
ticket presents infOimation regarding how the projedion 
target 301 should connect (via the terminal servk»s di- 
IS ant 313 of the projaction target 301) to the projector con- 
trol point 303 of the projection device 201 , as wen as in 
what mods to connect. For example, the connection 
mode may be specified as a projection mode, extended 
desktop mode, a mode for dieplay of a particular appfi- 

so cation's screen Informafion, etc. In addition, the gener' 
ated liiclcet is given an unusually limited time out period 
such as, for example, ten seconds, in order to provide 
for a more secure connection process between the pro- 
jection device 201 and the projection target 301 ■ l^ote 

25 that although an embodiment of the invention is de- 
scribed herein by way of BOP, use of RDP is not required 
in every embodiment, as other technologies such as 
HTML may alternatively be used. 
[003d] in step 411 , the generated ticket is passed to 

so the pit>j8Ction target S01 via Ks UPnP component 311 
fnom the UPnP component 805 of the projecUon device 
201 . At this point, the ticket information can be used by 
the projector device point 309 to connect a tem^lnal 
seivices session. To faaTitate this, the UPnP component 

3S 311 ofthe projection target 301 passes the received tick- 
et to the projeotor devfoe point 308 at step 41 3. The pro- 
jector device point 309 then pass e s the ticicet to the ter- 
minal senrk»s client 313 at step 415, As the final step 
to creation of the temninal services connection, the ter- 

^ minateervicesclientSISoftheprojectiontargetSOl us- 
es the treket in step 41 7 to estabfish a connection back 
to the terminal senrices server 307 of the projection de- 
vice 201 . Note that in an embodiment ofthe invention, 
this connection is timed so that HwriJItimeoutifit remains 

^ inactive for longerthan a predetemiined period of time, 
such as ten minutes. In this manner, a projection device 
userwin not be able to inadvertently monopolize the pro- 
jection target such as by walking away M^out closing 
the connection, when another user could be walOng to 

so use the target. In step 419, with the terminal services 
connection having been estabBshed, the terminal serv- 
ices server 307 of the projettion device 201 transmits 
presentation data such as screen data from the screen 
of the projection devne 201 to the projection target 301 

BS via the connection. 

[0040] Note that the data transmitted at step 41 9 or 
subsequently may consist of or eorrprise audk) and or 
video information. TTiis information is preferably eneod- 
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ed to conserve bandwid*. and as such the codec mod- 
ule 315 o1 the projection target is used to decide the 
IrtformaHon. In an embodiment of the imrention, the au- 
dio and/or video infotrnation of interest may not t»e 
played at the projection device 201 ttself but rather only 
at the projection target 301. In this manner, copynght 
restricfions Fegarding numbers otiteensed users may be 
adhered to When present, sirnllarty tertext or other non- 
vldM visual information, copyright restncttons should be 
respected where appropriate by reBtricHng the number 
of sawna upon which, or usere to which, the reievant 
infonnation is displa/ed. tt is also contemplated, but less 
de^rable to transmit audio and/or video infonnaton 
from the projection dsvice 2OI to the projection target 
301 inunencodedtonm, 

rpo4l] in step 421 . the projection target 301 renders 
antforplaystha received lnfomiatlor» as^Mapropnate v,a 
a display screen. speaKers. etc. as needed. Certain 
technologies usable to implerr^m ertibotfimenis of the 
invention, such as Terminal Services by MICROSOFT 
of Reitnond. Washington, do not automatieally allow 
display of information simultaneously on both aiemiinal 
client screen and aterminal server screeti. insuch easp 
^ shadowing, such as isused in H/llCROSOin-l^amota 
Assistance, may be usedto provide the temninal server 
m^' It can be seen from the foregoing description 
that the terminal services session described herein ac- 
toalV involves a reverse terminal server "lO''®';™*'*'" 
the server initiates a connection by instructing the client 
to eonnecL ft is this model, among other improvements, 
which ailows the some of the benefictei behavior de- 
. scribed above with respect to certain embodlmenis of 
the 'mvention. 

[0043] Although the embodiments ot the invention 
have been variously described using either a group of 
one or more user-associated devices, such as laptop 
computers, as th« projection taitiel devtoes. or usmg a 
dedicated device such as a oonferenee room projector 
as theprojeclion target device, it will be undeisioodthat 
the invention also contemplatee situations wherein both 
one or more user-associated devices and one or more 
dedicated devices simultaneously serve as projection 
targets. For example, while a conference presentation 
may occur primariV via a dedicated projection devce. 
a particular user may wish to see the presentation ai his 
or her laptop computer due to deficlenctes in eyesight, 
ortor other reasons. Additionally, although the foregoing 
description has treated the projection targets) as being 
somewhat detant from the projection devtf^ 201 (al- 
though generally in the same room) such is not neces- 
sary. For example, the invention can be used in one em- 
bodment to provide dual screen functionality for the pro- 
jection device 201 . That Is, the projection target screen 
may display some further portion of the desktop shown 
by the projecOon device screen. AJlematively. although 
less desirably, the invention may be used in one embod- 
iment to project or receive information beyond the 



bounbsof aphysfcalnsom. Forexamp e. 
user in an off ice may operate a projedion device or tai> 
get.suctiasadeslCtopPC.topanicipatem aconference 

in a neaiby room. 
5 100441 According to an embodiment Of the invention, 
me projector control point 303 of the projection devce 
201 uses additional infonnalion available from the pre- 
jertion device 201 orfrom a network to «*ich the pr^ 
Ljion device 201 is attached or aoachable to further 
,0 Une its operation. For example, the projector cortrol 
point 308 may access the calendar 
proiedion device 201 to select a projection target device 
from a number of possible candidate 
ample the OUTLOOK brand maHutiTrty by kfllCROSOFT 
15 can i4iniain a user's schedule including inform^on 
such as the room in which a scheduled eonfarenwia to 
be held. The projector control point 303 oTthe Proj««»n 
device 201 can use this infonnation to seleel which of a 
number of nearby proiecBon devices is J^e appropriate 
so onewithwhiehtoconnectattheseheduledtrne. In par- 
ticular, the projection device aswoiatedw^ the confer_ 
enceiUm in which the conference is scheduted shouW 
be selected, or presented to the user as a probable best 



25 1004S1 All Dfthe references cited herein, including pat- 
ents, patent applications, arid publications. a«j«reby 
Incorporated in their entireties by reference. That e. 
each and every part of aveiy such reference a consid- 
ered to be part of this diaciosure, and therefore no pan 
30 otanyaiiohrBferenceisexcluded^thissteJ^^ 
by any other statement in this disctosure trom being a 
part of this disdosure. ^^t« 
[00461 In view of the many possible enibodiments to 
which the principles of this invention may be aPP"^ 
55 should be recognized ttiat the embodiments described 
herein with respect to the drawing figures are mearrt to 
be illustrative only and should not be tai^n as nrnitjng 
ihB scope of invention. For example, those of stall in the 
artwiU recognize that the element of the illustrated em- 
40 bodiments shown In software may be Impiemented in 
hardware and vice versa or that the iHustraled embodi- 
ments can be modified in anengement and detafl with- 
out departing from the spliit of the invention. Furttjer- 
more, althoogh networtc connections are illustrated 
45 herein as Bnes.no limitalion should thereby be imparted 
to the invention. Except where oihenvise noted, network 
connections may be drcuit-ewiiched. packet-swrtrtied. 
or othenwise. and may be transient or pennanent. hard- 
wired or wireless, operating via any suitable protocol. 
so Moreover, the exact vaiues such as f ortime penods giv- 
en in the above description are exemplary only, and may 
be varied without departing from the scope of the inven- 
tion. Therefore, the invention as described herein con- 
templates an such embodimente as may come wfthm the 
5s scope of the following claims and equivalents therecff. 
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1. A method of presenting data from a first computing 
device on a projector compriBing: 

automatically beeoniing aware of the presence 
of the projector and a set of capat>aitiea of the 

projector, 

sending to the projector a request for the pro- 
jedorto open a data exchange session baclcto 
the first computing device; 
receiving from the prtijectDr a conrieciion ib- 
quest, whereby aeceptence of the connection 
request opens a data anchange connection t)e- 
tween the first computing device and the pro- 
ieeton and ^ ^ 

sending data from the first computing device to 
the projectorvia the data ejtchange connection, 
wberebythadatacanbemanifestedbythepTo- ^ 

jector. 

2. The method according to claim 1 wherein the fir^ 
oompuling device is a computing dev«e of a type 
setected from the group consisting of laptop com- 
puter. desktop computer, and handheld eomputng » 

device. 

3. The roaihod according to elaim 2. Wherein the data 
exchange connecilon comprises a linK over a net- 
work including at teast one wireless link. 

4. Them8thodacoordlngtodaim3,wheranthe«>m- 
putlng device eomprtses a wireless interface to the 
at least one wireless link. ^ 

B. The method according to clainil, wherein the pro- 
jector is a computing device. 

6. The method according to claim 1. further compris- ^ 
Ing: 

automalically becoming aware of the presence 
of a second computing device; 
sending to the second computing devroe a re- 
quest for the second computing device to open ' 
a data ewshange session back to the first com- 
puting device; 

receiving from the second computing device a 
connection request, whereljy acceptance ofthe 
connection request opens a data exchange 
connection between the first computing device 
and the second computing device; and 
sending data from the first computing device to 
the second computing device via the data ex- 
changeconnection between the first computing 
device and the second computing device, 
whereby the second computing dewce can 
manifest the data. 



7. The method according to claim 6, wherein the sec- 
ond computing device is a laptop computer. 

8. The method according to claim 1 . wherein sending 
datafiom theflrst computing device to the projector 
comprises sending information of at least one type 
selected from the group of types cor^rsting of 
graphical informalion, video information, audio in- 
femation, animated infomnation, and textual irrfor- 



9 The method according to claim 1 . wherein sending 
datafromthefirstcomputingdevicetotheptojector 
comprises sending InfoimaBon consisting of audio 

Infomnalion. 

10. Themethodaccordingtoclahn 1 wherein autom^ 
lealty becoming aware of the presence of the pro- 
jectorand a set of capabilities of the piojeotorcom- 

1 prises ulillzingtheUnhrefeal Plug and Play protocol 
to identify the prqeotor. 

11. The method aseordingto claim 1 wherein the data 
exchange connection between the first eompirtng 

f device and fte projector eomprtses a connection 
between a temilnal services client and a temnmal 
services server. 

12. Themethod ^^o^^S ^^I^T l^' ^^^^ I^h 
« minal services client is hosted »* tt«P«Jf^^ 

the terminal seivlces server Is hosted at the first 
computing device. 

13. -nie method according to claim ^'J*'^'"^^^ 
K ing displaying ttie dataon avisual display of theflrst 

computing device. 

14. The method according to claim 1 . further compris- 
ing passing control from the first computing device 
tolS>ndcomputin3devk«.vrt,erJy*ee^nd 
Pomputlng device may send datatotheprojectorto 
be manlfesied by the projector. 

15 The method according to claim 1 , further compris- 
« ing preventing a second computing devce from 

sending to the projector data to be manifested. 

16 A system for projecting displayable data from a 
computing device to a projector comprising: 

a proieeiion controller hosted by the computing 

a^Svery tool communicably RnKed with the 
projection controller for automatically becom- 
ing aware ot the projector; and 
a data exchange session server communicabV 
linked with the projection controller for accept- 
ing and conducting a data exchange session 
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beniva@n the computing device and the projec- 
tor, wherein the displayabte date is transmitted 
from the oomputing device to the projector. 

17 Thesystemaocordlngtoclaimiewhereinthecom- « 
puting device is a computing device ol a type se- 
iectedfromthegroupconsisting of laptop oomputer, 
deslctop computer, and handheld computing device. 

18. Thesysftwnaccoitfingtoclairr. 16, ^'hereinthe^a 10 
exchange session employa a link over a network in- 
dLding at least one wireless Enk. 

19. Thesystem aeooiding to daim 16. wherein the 
playable dataoompifsaslnlonnation of atl^ona « 
^e selected f«)mthe group of typesconsfidng of 
fliaphical mformatlon, video information, audio .n- 
fotmalion. animated information, and textual mtor- 
mation. 20 

20. Thesystemaooortiingtodaim 16. -he^inthe^' 
eovery tool operates aooording to the Univeisal 
Plug and Play protocol. 

21. -n»systemac«>rdingtoclalm16.>i»hareinthed8ia » 
exchange seasion server comprises a tenninal 
seroices sewer. 

22. Aproiectionsystenihaviiigaprt>Ject»rforreoeMng 
dial^a imputing device for exhiblfion com- » 

prising: 

a projector control point hosted cy the projec- 

a projector locator communlcably linked with » 
the projector control point for advertising the 
presence ofthe projector, and 
a data exchange session client communieably 
linKedwfth the projector control poinitorestab- 
lishing and conducting a data exchange 
sion baween the oomputing device and the 



vice is linked via a wireless nnk. 

26. "n»e pnweetion system according to claim 22. 
Wherein iie projector andthe computing d^are 
viflrelessiy linlced to a common network infrastruc- 
ture. 

27. The projection system according to cteim 22, 
whenSnSeprojeetorandtheconipiitingdevfc^^ 
wIrelessV Inked via an ad hoc wiistess network. 

28. The projeetion system according » 22, 
wherein the data for e>!hlbitlon oomprisee mfomia. 
lion OT at least one type seiecttd from the group of 

. types consisting a« graphical infomiaBon vjdeo in^ 
foimation.audioinfoimalton.aniinatedmforination. 
and tesctuai information. 

29. -me projection eystem according to d^22. 
wheieb aiB pnyeeaor locator operates in accord- 
ance with the Univefsal Plug and Play protocol to 
advertise the presence and oapatjUities Of the pro- 
jector. 

30. AmethodofrepBeatingscreendatafromacompLit- 
ing device to a projertor compri^ng: 

receiving an Inification from a projection target 
locator resident on the computing device of the 

presence of the projecion 

oau^ng tne projection target locaiortotransrnit 
a data exchange connection invitation to the 
projecton . ,^ 

receiving a connection request responsive 10 
the transmitted connection invitation, and 
opening a data exchange connection between 
the first computing device and the projector in 
response to the connection request and 
sending the screen data from the first comput- 
ing device to the projector via the date ex- 
change connection, whereby the screen data is 
displayed by the projector. 



23. The projeotten system aeeording to clam 22^ 
Wherein the data exchange seasion cDenUs a ter- 
minal services session client oommunicabV linl»d 
to a terminal services session sewer hosted by the 
computing device. 

24 -nieprojectionsystemaocordlngtoclaini22wherB- 
in the projector is a device of a type selectedfrom 
the gnsup consisting of laptop computer, desktop 
computer, conference room projector, and hand- 
held device. 

25 The pnjjection system according to daim 22, 
wherein the projector is linked via a v/ired link to a 
network intrastnjcture to which the computing de- 



31. An apparatus for remotely presenting the screen 
data of a computing device compriang: 

ir^eans for discovering a remote display devfce; 
means for inviting the remote display device to 
initiate a communication session vrith the com- 
puting devtee; 

means for accepting a communication session 
request from the remote display device, there- 
by opening a communication session; and 
means fortransferrmg the screen data from the 
; computing device to the reniote display device 

via the communication sesaon. 

32. The apparatus according to claim 31 . wherein the 
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means for dtecovering a remote display device ex- 
ecutes cfiscovery In acoordance wftb tte Universal 
Plug and Play protocol. 

IS according XO claim 31, wherein the 



33. The s^, 

means for Inviting the remote display devce to irn- 
tiale a communleatton session wfth the camputing 
comprises means for generating a session 
fBkBtto be used to Initiate Ihe communication ses- 

*^ 

eion. 

84. A projection system having a Jarga venua displ^ 
device for reeeMng display data for exhibition from 
a computing device comprising: 

a control point hosted by the display device; 
a locator communteably linked with the display 
device control point for advertising the pres- 
ence ot the dbpiay device; and 
a data exchange session client communlcably » 
linked with the display device control point for 
estabfishing and conducting a data exchange 
session baween the computing device and the 
display device. ^ 
35. A compUter-readBble medium having thereor|eom- 
puter^ecutafale instructions for performing a 
method of pmsenling data from a computing device 
on eiemois projector, the method comprtsing: ^ 

automaBcelly ascertaining the presence of the 
remote projector and asel of oapabiltties of the 
remote projecior; 

sending to the remote projector a request for 
the remote projector to open a data exchange s 
session back to the computing device; 
receiving from the remote projector a connec- 
tion request, wher^ acceptanee of the con- 
nection request opens a data exchange con- 
nection between the computing device and the ' 
remote projector and 

sending data from the computing device to the 
remote projector via the data exchange con- 
nection, whereby the data can be manifested 
by the remote projector. 

36. The computer-readable medium according to claim 
35. whereinthedataexchangeconnectioncompns- 
es a networi< connection having at least one v/ire- 
less link. 

37. A computer-readable medium having ttiereon com- 
puter-executable instructions for performing a 
method of presenting data from a computing device 
on a remote projector, fte method comprising: 

transmitting from the remote projector to the 
computing device an indication of capabilities 
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of the remote projector; 
receh/ing at the remote piojecJorfrom the conv 
puting device a requestforthe remote projector 
to open a data exchange session to the com- 
puting device; 

sending from the remote projector to the com- 
puting device a connection request, whereby 
acceptance of the connection request by the 
computing device opens a data exchange con- 
nection between the computing device and the 
remote projector; 

receiving data at the remote projector from the 
computing device via the data exchange con- 
nection; and 

causing the received data to be rr 
a humaiv-psicaivable manner. 
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